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Brooks: Use of the Laboratory in Science Teaching

USE OF THE LABORATORY IN SCIENCE TEACHING

F. G.

BROOKS

The most distinctive contribution that the sciences have made to
educational practice is the laboratory method of instruction. \Ve
can safely attribute much of the progress made in the various scientific fields and a large share of credit for the fine tradition of
scholarship that has pervaded the sciences during the past century
to this method of teaching. The science of human anatomy received its greatest acceleration when the young Vesalius pushed
aside the clumsy barbers who had been brought into the amphitheater to demonstrate dissection and showed the gowned professor that a student could dissect. \II/hen Louis Pasteur introduced
laboratory practice into the national school system of France he
said, "\II/here will you find a young man whose curiosity and interest will not immediately be awakened when you put into his
hands a potato, when with that potato he may produce sugar, with
that sugar, alcohol, with that alcohol, ether and vinegar? \Vhere
is he that will not be happy to tell his family in the evening that
he has just been working out an electric telegraph? And, gentlemen, be convinced of this, such studies are seldom if ever forgotten. It is somewhat as if geography were to be taught by traveling;
such geography is remembered because one has seen the places."
( 1).
It was assumed by a later generation of science teachers that
their subjects were to be taught almost entirely in the laboratory.
The work of the classroom was quite incidental. The students were
to find and interpret facts for themselves. \Vhen Agassiz opened
the first American biological station on the island of Penekese, he
placed a sign across the front of the laboratory bearing the motto,
"Study Nature 1 not books." But gradually more and more of the
content of science courses have been shifted over to the classroom.
First half, then two-thirds, three-fourths, or four-fifths of the
credit hours, and now it is being proposed that the laboratory
should be abandoned altogether, at least in introductory courses,
in favor of the sound-picture or the teacher-demonstration.
Some of the objections to the laboratory method are: (a) it is
too expensive; ( b) it takes too much building space ; ( c) it re-
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quires too much student time; ( d) it demands too much of the
instructor's time; ( e) the work of the laboratory teaches techniques
that have no value outside the course in which they are taught; ( f)
Judd (8) charges that the laboratory even fails to teach the scientific method.
It is the prevailing custom to attempt to settle problems in educational method by giving tests, so we might ask, "What do the
tests show?" The trend of the results of tests comparing achievement of pupils taught by the laboratory and by the teacher-demonstration method, given on the high school level by Keibler and
Woody (2), Anibal (3), Cunningham (4), Johnson (5), Cooprider (6), and Wiley (7), seems to indicate that students can make
slightly better quiz grades on tests given immediately after they
have been taught by the techer-demonstration method, but that they
make a slightly better showing on delayed tests when they are
taught by the laboratory method. In both cases the differences are
not significant.
But before any tests can be effective, we must make up our
minds as to what we wish to accomplish with our instruction.
·what is to be the objectives of this particular type of teaching?
We should ask, "\!Vhat type of students are we teaching?" "What
do the students need from the course?" and "How is this work
to be planned and carried out?" It is not sufficient for us merely
to measure how many facts the student has retained a week, a
month, or a year after the instruction has been given.
\i\Then a change is proposed, there is usually much more written
and spoken for the innovation than against it. It is the purpose of
this paper to defend the laboratory method. As an approach to this
defense, it would be appropriate to list the objectives of laboratory
instruction. These have been variously proposed as: (a) the illustration of didactic material; (b) the presentation of new material
and material that is supplementary to that taught in the class room;
( c) the development of techniques useful in further learning; ( d)
giving the student a chance to learn through other senses than that
of sight, that is, by touch as he handles objects, by hearing, by
smelling, and by tasting; ( e) training the student's power of observation ; ( f) the development of manual dexterity and improving
the student's ability to manipulate; (g) training the student to
follow instruction ; ( h) the discovery of aptitudes ; ( i) aiding in
the making of vocational choices; (j) teaching the scientific
method.
It is the principal objective of this paper to emphasize the use
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of the laboratory for still another and, perhaps, higher purpose,
namely: that of training stn<lents to learn for themselves. There
is a prevailing tendency among present-day high school and college
students to think of books as being the sole sources of knowledge. It is true that they expect to learn a certain amount
from their instructors, but they think of the teacher as
merely relaying knowledge from the books to them. If you
ask a student to investigate a problem, his first question is likely to be, "In what book shall I look?" Even science students
think of going to the library rather than to the laboratory to settle
their questions. The ancient episode of the horse's teeth is being
enacted all over again. The continuation of this ten<lf'.ncy will hinder the advancement of learning. It will bring on a new scholastic1sm.
The laboratory can be an invaluable means for training the
student away from this attitude. There he can be taught to get
facts for himself and he can learn that he, also, can he a fact
finder. There he can develop confidence in his own judgment. In
the laboratory he may come to realize that doing is learning that creativeness is man's greatest potentiality. Thomas Carlyle
said, "Produce! Produce! \Vere it but the pitifullest infinitesimal
fraction of a product, produce it in God's name! 'Tis the utmost
thou hast in thee: out with it, then." The laboratory can make the
student think objectively. It can teach him to think in terms of the
things about him. It can lead him to see the relation of cause and
effect. It can make the world of science real to him instead of leaving him with the conception that each science is so many words
nicely printed and bound between the covers of a reel, a blue, or a
green textbook.
Critics of the laboratory method may well ask if our laboratories
are doing this for students. They should be answered by admitting
that many laboratories are not doing it at all, and few, if any, are
doing it to the fullest extent possible. An investigation of laboratory exercises would show that too often the student finds the
work stupid, dull and uninteresting. That frequently he is following directions blindly and that he does not know the significance
of his results when he gets them. ln some laboratory work the
student spends much time over trifling details. Can he be challenged by instruction that causes him to spend an inordinate
amount of time determining the nnmber of spines on a species
of echinoderm that he never saw before and will probably never
encounter the rest of his life? Can he consider a snbject as being
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vital if the study of it consists of spending an hour in drawing
every one of a large number of similar cells or other repetitious
parts of a plant? It is true that we wish to have the student develop habits of exactness and observation, but can't we have him
develop these habits by working on something where exactness of
observation really matters? Judd (8) is right in saying," ... much
time, space, and valuable apparatus have been expended in teaching students of natural sciences to dawdle." Much of the criticism
of laboratory exercises is well justified. It behooves those who
believe in the laboratory method to get their houses in order. There
must be a rethinking and replanning of much laboratory work.
To do this in light of the special objective that has just been
discussed is not a simple matter. In general it consists of junking
our detailed laboratory directions and in changing our methods
of recording results. The proposed method would vary in different
sciences and in different phases of each science. In some cases
it might consist of : (a) making sure that the student understands
or will investigate the nature of the material at hand; (b) making
sure that he understands the problems that relate to this material;
( c) letting him formulate and carry out his own procedures for investigating those problems; (cl) letting him draw and check his
own conclusions; ( e) causing him to utilize in some way the results attained.
Let us remember that teaching is largely directed pupil activity.
W. C. Croxton (9) says, "It is one of the most fundamental principles of education that self-activity educates. E. R. Downing (10),
though he favors the teacher-demonstration method says, " . . .
they have not established that demonstrations are superior to laboratory procedure in which pupils take the initiative and carry on the
acti vi ti es."
The problem resolves itself into the question, "Shall the pupil
or the teacher do the work?"
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